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This reports original chromosome counts for some dicotyledon species

which occur on or are associated with gypsum soils in the Chihuahuan

Desert region of North America. Many taxa are absolutely restricted to

gypsum while others may also grow on surrounding non-gypsum habitats

(Johnston, 1941; Waterfall, 194()). These obligate gypsophilcs and facultative

gypsophiles include species that constitute unique gypsum floras of the Chi-

huahuan Desei-t and elsewhere in western United States and northern Mcx-
ica (Powell and Turner, 1975).

The chromosome numbers presented herein were accumulated since 19fi9

when a chromosomal survey of gypsophilic species was initiated. Major
cbjectivcs of the chromosomal studies were to compare the percentages of

polyploid species on gypsum and non-gypsum substrates and to evaluate the

polyploid percentage in the entire Chihuahuan Desert flora. I']lsewhere we
report (Powell and Sloan, 1977) that the gjpsum floras comprise fewer poly-

ploids (17.8%) than non-gypsum vegetation (32.7%), and we calculated an
overall polyploid percentage of 30.2 for the Chihuahuan Desert flora. Table 1

presents a largo portion of the counts that have contributed to the percent-

ages. A limited number of other counts for gypsophilic taxa have been re-

ported by Turner (1972a, 1972b, 1972c, 1973a, 1973b), Turner, Powell and Wat-
son (1973), Bacon (1974a, 1974b), and a few other workers. We hope even-
tually to ulcrease the numbei- of counts for gypsophilic and non-gypsophilic
species of the C^hihuahuan Desert and therefore to refine the accui'acy of

polyploid percentages in the edaphic-floras. Several hundi'cd species of

about 150 genera and 50 families have been estimated to occur on gj'psum
outcrops of the Chihuahuan Desert. Chromosome numbers ai'e known for

about 125 species, about 55 genera and about 25 families, of which 78 species

representing 54 genera and 17 families ai-e presented in Table 1.

Infoi-mation I'egarding previous reports for the species listed in Table 1

can be found in the chromosome number indexes (Darlington and Wylie,

1»5(); Cave, 195(5-64; Ornduff, 19(i5-19f)7; Moore, 1967-1972; Federov, 1969)

and other rc^cent literature. Therefore not all of the taxa are commented
upon in discussion.

Ikids for nuMotic analyses wei'e fixed in Modified Carnoy's Solution

,S//)/\ 7(1): SO-'X). l'>77.
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(4:3:1), and chromosomes were stained with acetocarmine during appli-

cation of standard squash techniques (Turner and Johnston, 1961). Vouchers

are deposited at SRSC, TEX, or US. In Table 1 collection numbers preceded

by P are by Powell, SI are by Sloan, Si arc by Sikes, arc by Olsen, Tu are

by Turner, and To are by Tomb.

Table 1 reflects the predisposition of certain families, genera, and species

to gypsum habitats. Our observations of gypsum vegetation encourage us

to draw conclusions about the most prominent families on the unusual sub-

strate, even though this is not necessarily revealed through the taxa for

which v/e present chromosomal data. In terms of number of genera and

species, the families most prominently represented on gypsum habitats in-

clude Asteraceae, by far the largest, and Cruciferae, Hydrophyllaceae,

Boraginaceae, Gramineae, Loasaccae, and Nyctaginaceae. The Nyctage

family is not represented in Table 1 because we have not been able to ob-

tain unequivocal chromosome counts for any of its gypsophilic members.

Families perhaps less prominent but characteristic on gypsum exposures

are Euphorbiaceae, Chenopodiaceae, Leguminosae, Caryophyllaceac, Zygo-

phyllaceae, Onagraceae, Malvaceae, Frankeniaceae, and Amaranthaceae.

As suggested in Table 1 certain gypsophilic families and genera contain

more polyploid or aneuploid taxa than others. For example, in Asteraceae

we have calculated ca. 10% polyploidy for the gypsophilic species, while

ca. 27% polyploidy was found for the non-gypsophilic species (data in

Table 1, and published elsewhere). Our analysis of the chromosome number

reports for Euphorbiaceae by Urbatsch et al. (1975) revealed ca. ()0% poly-

ploidy for both the gypsophilic and the non-gypsophilic species of this family

in the Chihuahuan Desert region. Eventually we hope to draw conclusions

regarding the chromosomal evolution of gypsophilic taxa, but as yet suf-

ficient data are not available to v/arrant such a discussion.

Sesuvium vcrrucosum (n = 8) occurs in gypseous and non-gypseous,

saline habitats and thus the taxon should be regarded as a facultative gyp-

sophile, or perhaps more accurately as a halophytic gypsophilc, according

to the terminology proposed by Johnston (1941) to denote those gypsophilic

taxa that can tolerate concentrations of salts and alkali.

Chromosome numbers are listed for 50 species of Asteraceae, easily the

phylad with the most gypsophilic taxa. Most of these species (Table 1) are

either dwarf shrubs (19 spp.) or herbaceous perennials (18 spp.), life forms

which predominate on gypsum exposures. Large shrubs or trees and an-

nuals are less common on gypsum, although annual facultative gypsophiles

are more numerous.

Dicranocarpiis parviflorus (n = 10) is one of the few annuals that seem-

ingly has an absolute requii-ement for gypsum. The species ranges through-

out most of the Chihuahuan Desert, exhibits considerable exomorphic vari-

ability, particularly in fruit characters, but is not known to vary in chromo-

some number (Turner and Johnston, 1961; Table 1). Dyssodia acerosa

(n = 8) is one of the many facultative gypsophiles that does not exhibit
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chromosomal (except u = 13 in some non-t;ypsum habitats) or superficial

moi-phological variability whethei- growing on gypseous or non-gypseous sub-

strates. High (1974) has demonstrated that cryptic ecotypic dilTerentiation

does occur in populations of facultative gypsophiles, and that subtle genetic

difi'erences have evolved in some isolated populations of obligate gypso-
philes, but studies of this sort are generally lacking for gypsophilic vege-
tation (Powell and Turner, 1975; Parsons, 1975).

Of the five species of Ftavcria (,r -^ 18) reported in Table 1, only F.

anomala is considered to be an obligate gypsophile. The other species are
commonly found in mixed gypsum-saline habitats.

Turner (1972c) reported tetraploid counts (?; = 34) for (UiiUardia midli-

ccps var. viicroccpliahi, one of the relatively few polyploid gypsophiles. In

Table 1 we also list a hexaploid count {n = 51) for one population of var.

microccphala. (hiilhirdid sp. is an undescribed entity seemingly restricted

to gypsum in the area of Chihuahua indicated by the localities in Table 1.

The collections of Murhacruutliera cf. immaiijida (n — 4,8), all from
"pure" .gypsum or gypseous substrates (Table 1) arc superficially similar
to members of this taxon (?? = 4,8) found on non-gypseous soils. As stated
carhei-. the occurrence of facultative gypsophiles such as Machacr anther a
is possibly correlated with edaphic adaptation, but it has been dilTicult to

detect.

Pscudoclappia arenaria was reported carliei- (Powell and Turner, 1903)

as n = 18±1, and our present count (Table 1) is also not unequivocal. A
positive number is difficult to ascertain because the chromosomes are small,

hcteromorphic, univalcMits or fragments may be present, and one or moi-e

bivalonts tend to separate early. Although PsciidocUtppia watsoiiii is listed as

n ^ 19, the chromosome number of this taxon also needs verification.

The species of SartivcUia, all ?/ — 18 (Table 1), are exclusively gypsophil-

ous, with the possible exception of .S. pubcrida which occasionally grows in

soils that are weakly or questionably gypseous.

Any distributional or taxonomic significance for the diploid (n = 11) and
tetra])loid (n = 22) populations of Tliclcspcrnta mcgapoiamicinn is not im-

mediately apparent. Mostly tetraploid and a few diploid populations of this

species also occur on non-gypseous soils (Powell and Sloan, in preparation).
The gypsophilic and non-gypsophilic populations are not consistently dis-

tinguishable excei:.t that gypsophiles in Texas occasionally more closely re-

semble the Mexican T. ramosiits (71 = 11) than other T. mcgapotaviicum.
The chromosome number obtained for Pctcdouij.r crcniatus (?i = 22) differs

from the n —23 that was determined for the other four species of the genus
(Davis and Thompson, 19()7). Pelalonyx crcnaius. a Coahuila endemic on
gypsum, is isolated from the other species which are widespread in the west-

ern North America deserts, and so its chromosomal difference is not sur-

prising.

The count listed for Tciraclea coidieri (n = 21) is a first report for the
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genus which has been placed variously in the Verbcnaceae and in the Labi-

ateac. In both families there ai'e species with x = 7, and both famihes ex-

hibit taxa with an array of base numbers which could give rise to n — 21.

The chromosome number of Teiraclea may be of value in placing the genus

if related genera were studied cytologically.

A chromosome number for the monotypic Mexican endemic Sericodes

greggii (n = ca. 15) is reported in Table 1. The approximate count was ob-

tained from but three cells which revealed small, light-staining chromo-

somes, but perhaps it will contribute toward understanding the origin of the

related genus Larrea {x =: 13), a North American-vSouth American disjunct

(Porter, 1974).
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'I'ablc 1. ORIGINAL CHROMOSOMI-COUNTSTOR OBLIGATE AND FACUI.I'A TIVL

m.ANT GYPSOPLIILi;S OF TLIL CHIHUAHUANl^LSLRT

Taxon Gametic No. Localit>

aizoaci:af.

''Si-siirnnii icrnuosini! Raf. 8 TEX: Reeves Co. Toyali Lake 4 mi SL Pecos,

P 1911; 1 ml N of Pecos, S/ 79.

8 MEX: Coah. 12 ml V. of Cuatro CiencKas, P &
Tt( 2279.

AS'I'I'-RACI-.AE

Ai/n- snhiiliifHS Miclix. 5 TI'X: Culberson Co. 20 mi Wof Orla, ,S/ S.S.

"Ihicibiiris cf. urig/jtii Gray 9'' TEX: Brewster Co. near Teriingua T ii s.n.

Bdbia ii/'siufblfolia Jkntli

var. Jcaihata Gray 12 'I'EX: Culberson Co. 26 mi W of Orla, Si 100;

Reeves Co., 6 mi \V of Orla, SI 5'.

f = seemini;ly obligate gypsopliiie

r

'"^ r= halopliytic gypsoplille
• =: previously unreported chromosome numbe
••'

,1 — 9 II + I I, // = 9 II, or " — S II + 1 HI.

''
;/ ^ 9 II -T 0-3 15 chromosomes.

' P 2>y(), /; = 8 II plus 2 fragments
'' frequent multivalents and univalents
'

/', 7', Si 24'' S, with occasional multivalents
' with early dn'iding, heteromorphlc bivalents, 1-2 fragments, one niultiwalent, could be

/; = 17 il + I L // = IS 11, or /; =1 19 II.

•-' possibly H = 1 8 II + 1 I.

'' consistently " = 18 II -f- 2 rings of four
' seemingly apomlctic, bivalents rarely observed.
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]'lhirHc//ia St:ili(isa Cjr.iy

Hriiki-Uui sj).

l-'.i'/iii'roii jintkarii Turner

fDii'i'iiiJoc ill jiiis jhiri JjUinis Gray

Dyssojjii iicri'osii DC.

\r.rit Liiiici'ii /ridiitba

(Blake) Sliltiiu-rs

l:ii jhi/oi ill III il. ,i;'T.c;,(,v/

Cir.i\-

lliilii/ii ainniniLi

H. L. Rdhiiis

I'liii ciiii ihUir lit- j olid

Cjr.n-

Via re rid iijiposi/ifolid

(DC.) Rydb.

hldivrid I'liliiKii

|. R. lohnsi.

I'liircrid iriiicvi'ia

(SprciiK.) C. Mohr

-fCrdilldrJid iiiiilfiicps GroLMio

\.ir. iii/< i(>{ cp/.hild 'I'uriRT

11 II'.X: 1 ludspctli Co. just ]l of Tommy's Town,
r 241 H.

5)^' MFX: Chih. S mi \\" of Prcs.i Cr.iiicro, P \ '/';(

2027.

9 MUX: Conli. 18 ini f. ol' Cuatro Cicnc,^.ls, /' &
Til 2270.

10 lVli;X: N. 1.. 7.S mi S of S.in Robcrlo jimcf.,

P &' To 256f); S. L. ]\. 28 mi S of Maielui.il.i,

/' &; To 2 "> S I ; Zac, 8.^ mi Nf. of Conccpcioii

del Oro, P & To 2i9,S'.

Ti:X: C:uibcrson Co. 26 mi Wof Orla, .S7 III.
8'' MI-;X: dull. 8.1 mi W of Camar.no, /' & To

26 5 0.

TI'X: lircwstcr Co. near TcrliTi.mia, P 2)90;
Ward Co., ; mi S of Pyotc, S/ 69.

9 Mf:X: 4 mi NWof Cuairo Cicno^as, /' & Tii

22SK 5 mi \V of Cuatro Cicnc.Kas, /' & T u 229 f.

10 Mf.X: C'oah. 8 mi S oi Cuatro C]ienci;as, ,S/, (J,

& /' .V-/9.

18 MI-'.X: Coah. 26. "i mi N of Conccpcion del Oro,
/' & 'I'o 2 5 99; ^'. 1.. 7,^ nii S of San Roberto
jiinct., /' & To 25 59; 34.4 nii S of San Roberto
junet., P & To 2566; S. L. P. 1 mi N of Mate-
Jiuala, /' ^S: 'I'o 2 5 6.V; N/, (; & /' H 1 X ; 2 8 mi S

of Maieluiala, /' .\' 'I'o 2579; Zae. 8.5 mi NP. of

Concepcioii del Cro, P & To 2^')4.

18 MI'X: Coah. 12 ml P. of Cuatro Ciene.i;as, /' &
Til 227 S.

'PI'.X: Culberson Co. 20 mi W" of Orla, ,S/ 7(;

Reeves Co. ca. ^2 mi \i of Toyalivale, P 27')').

IS MFX: l),i;o. 9 mi N of D.yo-Zac. border, .S/, (),

&: P ,Vi/; N. P. 4 5-46 mi SP. of Saltilio, /' &
To 255/; e.i. 44 mi S of Saltilio, Si. (). ^ V

SI7; 14-15 mi S of San Roberto |iiiki., /' &
To 2u.l; 2ac. 55 mi N1-: of iunet. 49-54. P &
To 259

p

IS MP.X: Coah. .5 9 mi N of San Pedro, P & To
2ull; just W" of C'u.itro Ciene.t;as, /' & To 2(^21;

67 mi SW of Cuatro (^ieno.tjas, /' l\: 'I'o 2t))/;

near Matamon)s, Si. (), & /' ,V i N ; 15 nu b. of

Cuatro C'iene.i^as, ,S/, (), & /' iV 5 /

.

IS MPX: C:hih. 3 mi W of C;amarj;o. /' \' To
26 5,V; 2-3 mi i\ of Meoqui. /' & To 2ut,0;

S. P. 1>. ca. 1 mi N of Mateluiala, Si. (), & P
SI').

TI-.X: Reeves Co., I ml N of Pecos, /' 2204-

Williamson Co., ca. 1 mi N of Pibeny Hill.

Si SI 2.

34'' NPWMfX: Chaves C:o. 1-4 mi N of Dexter,

P 279-/.

5
1'' TPX: Ward Co, 6 mi S of Pvote, P i.S'76.
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Gail liird ill jiiiuhi/ifnla

Torr.

^-'Gdilldyilid fiinn-yi

AvcrctC & Powull

Chifii'ryczia uiii roicpbala

(DC.) Gray

Giiticrrcziii cj. fcxaiui

(DC.) T. & G.

Giiticrrczid sp.

Ihiplocsf/jfs ,i,'ir,s;,^'/'/ Gray

var. src};gi/

17

17

4

16

18

Hdplocstbcs: i^n'i^gii \\\r. fvxdiid

(Coulc.) 1. M. Johnst. 18

Ilajilocst/jcs ,v,ri\K;<fi cf. var. tcxdini

(Coult.) I. M. Jolmsr. 18

^Hdplocsfhcs rohiis/a

I. M. Johnst.

t.'/T'"("f'A I'S Oilordfd DC.

hocDiiui coroaopijolia

((iray) Greene

hocoma iirinh/ii

(Gray) Rydb.

Isncoind uri^^hlii

(Gray) Rydb.

Lcjicdciif cricoidcs

(Torr.) Greene

18

1 5

TKX: Culberson Co. 8-H mi \X' of Orla, ,S/ 26.

MKX: Chill. 14 mi W of Presa Grancro, P &
Th 202i; 1.7 mi S of Placer de Guadalupe,

7' & Til 205 5.

TPX: Culberson Co. 20 mi W of Orla, Si 90;

Ward Co. 7 mi S of Pyote, Si ^' i

.

MIX: N. I., between Monclova and Monterrey,

/' & Til 22') 5.

TEX: Reeves Co. 7.4 ml E of Pecos, S! 40.

MP.X: Coah. ca. 5 mi W of Oballos, P & T ii

2252; 1 mi N of Allende, P & T/i 2725; N. I..

Portrcro Cliico, P & Tll 2 ii / ; near Espinoza

r & '/// 2i22.

Ni:\\' Mi-X: Socorro Co. 4S.5 mi E, of San An-

tonio, P 2 5 2<^

TI-:X: Crane Co. near junct. 10 53-329, P 2777;

Crosby Co. near White River Lake Dam, P

27iV7; Ward Co., iust S of Pyotc, P IX')'); 6 mi

]•; of Cirandfalls, /' 21 5, S'.

Ti;X: I^rewster Co. 1.5 mi W of Terlin.L;ua,

///;'</) & llixb y'-'; Val Verde Co. just N of Lan.i;-

try, P 267S.

MP.X: Coah. 3-4 mi SW of Cuatro Cienesas,

P & To 26/9.

Mi:X: N. E. 45-46 mi SE of Saltillo, P & To

25 U.

MEX: ca. 15 mi E of Cuatro Cienegas, P & T ii

227 L

TEX: Culberson Co. 16 mi W of Orla, Si 57;

29 ml N of Van Horn, P 27S(V; Reeves Co. 1

mi N of Pecos, S/ )S.

ca.l2 TEX: Elurspeth Co. ca. 1 mi

Town. P 279 E
of Tommy's

Mdchdcydiilln-vd cf. piuiidfifiJii

(Hook.) Shinners 4

]\\ai-hdvraii/licrd cf. piiiiiaiifiJa

(fdook.) Shinners
8''

TI'X: Ctdberson Co. 34 mi N of Van Horn,

P 239 5.

MEX: Coah. 3 5.5 mi N of Conccpcion del Oro,

P & To 2<>(ll; 67 mi SW of Cuatro Cienegas,

P & To 26 52; 4 5 mi SW of Cuatro Cienegas,

Til 600T Chill. 11.5 mi W of Camargo, /' &
To 2641; 8.1 mi Wof Camargo, P & To 265 1.

N. L. Garcia Caves, Tii 6)7X.

TP.X: Culberson Co. 36 mi N of Van Horn,

P 1945; Reeves Co. 4 mi W of Orla, ,S/ 4); 7

mi SI- of Pecos, S/ 117.

MEX: Clidi. 20 mi W of Ojinaga, P, Tii, &
,S/ 245 S.
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Miichdcidiilhi-rii fanjcc/ifol/ii

(ll.B.K.) Noes

Wcldiii poJin III li'iu'iiiit Imi III

T. & Ci.

Peril ylc Ininyi (ir.iy

'\l\-vHyL' lascyi Coult.

I'\t'iiiliif!iij)j)/\i diciiaviit

Kydb.
'"[I'srndorLijijiiii ii atioini

Pow'i-ll I'v; ruriuT

l\iloslri>lilM- <j. (df^i'liiid

(iN'iitt.) ( il-ffllC

fSdi/ii i-ll/d jldvcfide

C;.My

\'S,di / n rilid iiicxicdiid

Cir.iy

I'Sdi /u flljd piihciula

K\dh.

I'dwcll l\; Turner

"I"''
,Sr 7/1 (/'() U dlllot kii

Sliinncrs

S/fjl/hnillllldiil I'd tU'/ 11 1) I'd

(lorr.) A. NcK.

Strotbrrid ,i; yjnojibiUi

I'lirncr

rlh-lcsJHi Hid loiii^ipct:

(ir.iy

/ bclfiJHi iiid iiiri^djiii/diiiiiiiiii

(Sprfiii;.) Kunt/.

/ bclfSJUlllld lilt fl^dpof dill ic II III

(Sprciii;.) Kunt/,

/ bclrslh-riiid iiiri^dpofdiiNi iiiii

4 '\'l.\: Rcc\L's Co. 7.4 nil SK of IVcos, Si ii.

10 TI'.X: lifL'WMcr Ci). ncir TcrlinKu.i, /' JiSS' Jt'tf

D.nis Co. Wmt Br.uk's TuniK'l, S/ ik Bdhithl;

M2; lU-cvL-s Co. 6 nil W ol' Orl.i, Si U).

17 Ml'X: Chill. 6 nil W of Vvcs.i Cr.iiu-ro, /' & In
20 iO; 204').

17 MI'.X: Cluh. 6.? mi ,S of Cilii,i.i;.i, /' & T ii 20112.

1i-;X: HrcwstiT Co. 1 .
^" ml W of li.Tlln.mi.i,

H/iib tk ilii^b V7.

is'' 'n:X: Reeves C:o. 1 mi N of Pecos /' /'M)~; 2142.

c.i. 1 'J'" [IX: Ihulspelh Co. I'usi 1'. ot 'l'oiiini\-'s Town,
P 24 h.

Irt Tf.X: Culberson Co. 2C6 mi Wof Crl.i, Si 77

\

.U mi N of V.in I lorn, /' .'i'^-^; Ree\es Co. 7.4

mi .SI', of Pecos. Si U,; W'.irtl Clo. 6 mi 1'. of

C;r.iiuif.ills, P 2 U.S.

18 Ni:\V Ml'X: Ch.ives Co. 1-4 mi N of lleMer,
P 27'>U. TI'.X: Cr.iiie Co. \} mi I', of Cr.uuff.iils,

Mcyn- H)\ Culberson Co. 4^ mi \' of V.in Morn,
P 2122; Reeves Co., S mi Wof Orl.i, Sl i/; 4

mi Wof CrI.i, Sl 4('\ S mi Wof Orl.i, /' I '> 1 7

.

18 MIX: Co.ih. 0.^ mi S of l-.st. I lerm.in.is, /' &
To 2US\ S. I.. P. 1 mi N of M.ueliu.il.i, /' i^'

'I'o 2 170; 2 8 mi S of M.ueliu.il.i, /' .V Tn 2^ SO;

Zac. 8.S mi \' of C'oncepci(>n del Cro, /' & Tn
2iVi; U mi M-. of junet. 4')-'i4, /' c^ To _'i')2.

18 Mb'.X: Co.ih. 6 1 nil \V of .S.iltillo, P & To 260');

40 mi N of ,Sal Pedro, J' & To 26/ i; 3S mi SW"
of Cuatro Ciene,t:a.s, /' & To 2626; 68 mi ,S\\' of

Cuatro Ciene.L;as, /* & I'a 26 W; 67 mi N of San
Pedro, ,S/, (), & P S4^; Chili. 12 mi W" of Ca-
iiiar.^o, P & I'o 26>i; ca. 27 mi N1-; of I'.l Mor-
rioii, /' lV 'To 2666.

18 Mi:X: Chih. ea. f ml \V of Presa Cranero, /'

2 i 5 rr.

20 Ti:X: Culber.son Co. 20 mi W^ of Crla, S! 'H.

8 ME-X: C.hili. 6.'i mi S of C^|lna.i;a, P ik T ii 200 n
THX: Presidio Co. NW of Candelana. ///.s;/? &
Cdlldiibtr 7').

8 Mi;X: N. I.. 11.7 mi S of San Roberto junct.,

P & To 2U,^.

10 TI'X: Brewster Co. near Terlmuua, P 2 i <S' 5

.

11 T1-;X: Culberson Co. 22 mi W" of OrIa, Sl ')(,.

c.\. 11 Ti:X: Ward Co. 7.6 ml S of Pvoie, Sl ,V i

.
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(Sprcng.) Kutit/.. 22" MEX: Coah, 1 ml N of Allcndc, P &L T ii 272b.

iNliW MEX: Ch.ives Co. 1-4 ml N of Dcxicr,

P 279 >.

T heirs t^rrDNi >ii(\'^ii I'o/iUii/cii )u

(SpreiiK.) Kuin/.. en. 22 .MIX: Chih. IS ml SE of 1-1 Morrion, P 24^2.

ri'.X: Culberson Co. .i4 ml N of Van Morn,

P 240-i-, Reeves Co. 7.4 ml SE of Pecos, ,S/ ?7;

114; }!(>.

fTl'ilcs[)cn!ia r, I II! I IS ins

Blake 11 Mi:X: Coah. 1 mi S of Est. Hermanas, P & Tii

22(,4.

fT /iflc^jtcniiii sciihi'iil nliiii!

Blake 12 An{X: Coah. 3S.5 ml N of Concepcion del Oro,

P & T<i 2600.

Yiir'dia iinxnaiiii Cray 18 MI'X: Coah. Las L:)elicias, P & T n 2698.

Vcrlicsiiui ciiccliiiiilcs

(Cav.) Cray 17 I'I'.X: Reeves Co. 7.4 mi SF. of Pecos .S/ 4i;

WartI Co., S mi S of Pyote, S/ 67.

\X ylorhizti tiri}^luii

(Cray) Creene 6 Ml'.X: Cliih. 10.4 ml S of Ojinasa, P & T n 2017.

borac[n./\c[;aI'

'\'*C<>ldcij'ni h/sl>/(l/ss/iiiii

(Torr.) Ciray 9 TEX: Culberson Co. 36 ml N of Van Elorn,

P /9iy; Reeves Co. 5 mi W of Orla, /' h>l4;

Ward Co. 6 mi E of Grandfalls, P 2.i)5.

CAR^'OPi-IYLLACEAE;

^''DryiiuiiUi cf. Irrdjicfdlii 12 ME.X: N. I., between Monclova and Monterrey

P & Til 2i04.
[' Dryiiiunn sj>. 12 MIX: Chih. ca. 7 mi NWof Presa Cranero,

P 24i^.

CHENOPODIACEAE
' "Siiticda siif] nitescfiis

Wats. ca. 9 TEX: Reeves Co. 4 ml Wof Orla, .S/ 47.

CRUCIFERAE
Lc l>'tliii III moil I dii Hill

Nutt. 16 NE:W MEX: Socorro Co, 48. f mi F. of San An-
tonio, 7' 2 5 1 i .

Ti:X: Culberson Co., 20 ml W" of Orla, ,S/ 9/;

34 mi N of Van Horn, P 2-^00; Hudspeth Co.,

W of Guadalupe Mts., P 240'); Reeves Co., 8

mi W of Orla, S/ 23; 7.4 mi SE of Pecos, .S/

41; Ward Co., 5 ml S of Pyote, S/ 62; 6 ml ]•

of Grandfalls, P 23 57.

Ncrisyvfiihi i uiiii JKini in

(Gray) Greene 9 ME.X: Chih. 11. J mi W of Camargo, P & Tf>

2640.

Nci'jsyi'ciiiii tail} fidi mil

(Gray) Greene ca. 18 NI'.W MEX: Dona Ana Co. E. side of San An-
dres Mts., SpcllciilH'rg & Totlscii 2(<44.

'fNcri.syi'niia ,t; ylisrijtli/hi

Bacon 9 MEX: Chih. near Presa Granero P & Tu 2026.

fNcr/syrfiihi liiicdri toliii

(Wats.) Greene 9 'El'.X: Culberson Co., 20 ml Wof Orla, Si 74;

34 ml N of Van Horn, P 2397.

'fNcrJsyftiiid liiifiiril til'hi

(Wats.) Greene 18 'El-.X: Reeves Co., 7.4 ml SI', of Pecos, S/ 39;

Ward Co. 3 mi S of Pvote, Si 63.
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'''S/ri-j>/iii!//jiis Ciirinal IIS

WriKlu 14 MFX: Chill. 20 mi W of OjinaK-i, P, Tii, & ,S/

24W.

i;uphc)Rhiaci:ae

(.'.nifiiii J/nitiis C.u .

C.ro/oii Jioiiiis Cav.

c,i:NTiAi\y\c:i:Ai-:

Y' i'.ciiiiiriii III </).

14 TI-X: \\\ird Co. 6 mi !; of C.r.uulf.ills P 2>72.

2 1 TI';X: Culberson Co. 2 6 mi W of Orla, N/ ')'>.

401 Mi:X: Chill. 27 mi N'f: of I'.l Morriiiii, /', T ii

,

& Si 24S7.

1 i'lDRcii'i ni I aci;ae

XjiiilI hhjiiJinii Gray

t''' P/hircliii ,i; yjtsoi^i-iihi

I. M. JolmM.

'\''- PhiUciiii rj. iiitcgvijolui

Torr.

LIN ACT. AM
'^ Lin II III l>ii/>criilniii

(Fii.i^clm.) Mcllcr

I.CASACKAF

I'.nciiiilc lol'iitd (Hook.) Gray

'\\\fiilzclid hiniiiVn

(Gray) Darl.

\iril/Z('lh, iiiii[/illt)i\i (Nutt.)

Gray
subsp. Ill nil illora

Wi'll/ liihl ill \ici>ld

\\. J. Ihonis-. & 7.a\(ir.

Weill irlid sp.

1'"' Pctdldiiy \ cniid/ IIS

Cira\' f\ S. Wats.

7 Mi;X: C:hih. 20 nil W of Ojma.i;a, /', 'In, &
S'; 24<>0.

11 Ml.X: Chill, c.i. (. mi SI', of I-;i Morrion, I' &
Til 2<>S').

11 ri;X: Bn-wstcr Co., near Ti.-rlin,i;ua, /' 2>X-|;

Presidio Co. ca. 10 mi \\" of Candelana, ///,i;/i &
GdUdf^hcy y(); Reeves Co. 7 mi SI- of Peeos,

S/ / / >

.

1,? T1';X: Ward Co. 7 mi S of Pyote, S/ iiO.

21 Mi:X: N. I,. I'ueno Cliico. near Monterre>-, P
& Til 2^ i2.

10 Ti'.X: C^ulbersoii Co. 1 4 nii N of \'an 1 lorn,

/' 2iV'»; Reeves Co. 6 nu \V of Orla, Si 4'>
[

5 mi W of Orla, /' 19 12.

9 Ti:X: Reeves Co. 7.4 mi SV. Pecos, ,S7 i-/.

10 MfX: Chih. 27 m. XI- of II Morri<in, /', Tii,

& Si 24'>S: H.l mi \V of Camar.L;o, P & I'o 2(>4-.

10 li'.X: lludspeih Co. 21 mi S ol rommy's Town,
P 2422.

11 M! X : Coali. 2 mi ofi liwv. toward Las Helicias,

P 2697.

malvac;i:ai-;

\'''Sp/iiiri iihra siihhdildld

C^Olllt.

ONAGRACLAL
('.dtyl(il>l)ii\ harl u'c;^ii Hentli.

(Raven)

.subsp. tilifoliiis (I ,>stw.)

Towner & Ra\'en

10 II-.X: C^ulberson Co. 34 mi N ol Win Horn.
P 2;V6; Ward Co. S mi S of Pvote, Si ht).

7 ri.X: C^ilberson Co. .i4 mi N of \'an Morn,
P 240''

; Reeves Co. 6 mi W of Orla, Si i2.
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SCROPHUI.ARIACIwVH

'Cuslillcjii sp. 12 MFX: N. L. between Monclova and Monterrey,

P & Til 2)06; Chih. 15 nn SE of El Morrlon,

P 24^ K

SOLANACEAE
Clunuucsuviirhii riUos.i Rydb. 12 MI'X: Clilb. 20 mi W" of Ojinaga, P, 7'//, &

Si 24(>5.

P/j y.uilis bcilcriiffoliii

Gray 12 MI'X: N. L. between Monclova and Monterrey,

P & 'I'm 2^07.

Vf.RBE.NACF.Al-;

'Iftrculcd coiillcri Gray 2 1 ME.X: Coah. ca. 30 mi Nli of San Pedro, P &
Tii 2h'>0.

ZYCiOPHYLLACE.AE

\-'Scrn-odcf. grt\^i^/i Gray ca. 15 MI'X: Coah. ca. 54 mi N of San Pedro, S/, (), &
P X42.

Lanca friilfiifafa

(DC.) Co\-. 13 TEX: Hudspeth Co. 1 mi S of Tommy's Town,

P /)(,().
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